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(54)TI«e: SPREAD-SPECTRUM COMMUNICATION DEVICE 



(57) Abstract 

A spread-spectrum communication device which has a reduced size, 
consumes less power and is produced at low cost by suppressing variation of 
the amplitude of a signal and relaxing the linearity required by an amplifier. A 
transmission signal is divided into an I-phase component and a Q-phase 
component A complex spectrum-spreading unit (301) spreads the spectrum 
by means of multipliers (304, 305) and adders (302, 303) by using a series 
pattern in which 1 and -1 alternately appear. The output of the complex 
spectrum-spreading unit (301) is modulated by multipliers (306, 307) by using 
a pseudo-random series PN <k) (x) assigned to each user. A baseband signal 
shaped in waveform by roll-off filters (308, 309) is modulated by a carrier 
modulation unit (316), sent to and amplified by a power amplifier (315), and 
transmitted from an antenna (317). 



301 

wsmec 


ft 


I — k 











t.-U.-l.l.-I.I.H. *" 



301... COMPLEX SftCTRUH-SPHtADJHC UNIT 
301. . .ROLl-Orr FILTER 

3o»...*ou-orr riLTEK 

31 «. . .CAAftlC) MODULATICM UNIT 

322 CAJUttCJI DDtODOLATIOM UNIT 

32»... COMPLEX SPECTRUM- BESPREADING UNIT 
332. . . IIOTGXATr-WO-DUHP FILTER 
3J3. . .IirTIGAAJT-AMD-DUHP riLTXR 
334. ..PHASE CQJUtECTICM 



(57)^/1$ 



3M^liI*Bdc»*5J:CfQfilSt^li»^^*lT^ ttXtSftS (3 0 1) T(S 
1. -l^XSlwian**WO^^->*ffl^TillitS (3 0 4. 3 0 5)*efc 
CftnWS (3 0 2. 3 0 3) CJ:oT&tt*?Ttt5o ^«f*SB (3 0 1) ^£ 
<D&13\U ^-1f«Jltil*9^Tt>n^^5>yA^^PN (k) (x) *ffi^T. 
HHIfi (3 0 6. 3 0 7) lifcl*TaaBi&n5o n-W77^;^- (3 0 8. 
3 0 9) C<koT»^«E»*nfc^-^><>K^li*+UTa5HaJ (3 16) 

■csasnfc*, m^it^s (3 1 5) na&tu J««$n-cT>x^ (3 1 7) 



A E 7 7^ffi@i« 

AG 7>T-{ • '<—rf—9 

al r/w<=r 

AM Tfr*-T 
AT tf— *MJT 

au *-*h9yr 

AZ T-tf^-f i^+y 

ba ;KX— r • ^yx^^t 

B B y<A"< 
B E 

b f y^^-t- '7 7 y 

bg 7Vu#yr 

B J ^> 

BR 7*7 'Jfo 
BY — > 

C A 
CF 

cg sy^- 

CH *-f * 

CI = — h sXT—A' 

CM i3/^—> 

CN *P® 

CR ^ * # • y * 

CU *=l—'< 

CY 

CZ <?xy = 

D E KV y 



DM 




KZ 




RU 


DZ 


ta^* y r 


LC 




SD 


EE 




L I 


y K?>is=Lt"(y 


SE 


ES 




LK 




SG 


F I 


x9 > K 


LR 


y-<y T 


S i 


FR 




LS 




SK 


GA 




LT 


V b7~T 


S L 


GB 




LU 




SN 


GD 




LV 




SZ 


GE 




MA 




TD 


GH 


if—r 


MC 




TG 


GM 




MD 




T J 


GN 




MG 




TM 


GR 




MK 




TR 


GW 


• tr-y-* 






** TT 


HR 




ML 


-*y 


TZ 


HU 




MN 




UA 


I D 




MR 


y 


UG 


I E 


T-Y K 


MW 




US 


I L 




MX 




UZ 


I N 




MZ 




VN 


I S 


T-f *9:/K 


NE 




YU 


I T 




NL 




7. A 


J P 


B* 


NO 




ZW 


KE 




NZ 




KG 




PL 


sK-9>K 




KP 




PT 






V P 


it) 


p n 


A. it-=.T 





a v-T 

^ 9 v 7 >- K 
<7#>y 



WO 00/52843 



PCT/JPOO/01162 



m m m 

2ra;*\ i mt- 2 o o o t LTommitzmftLxm&ztiT^zw-cDM 

A., Wideband c dma On e (c dma 2 0 0 0) «<t*©^*<*5 
(Tero Ojanpera and Ramjee Prasad, "An Overview of Air Interface Multiple 
Access for IMT-2000/UMTS", IEEE Communications Magazine. September 1998. ^ 
i:mm o W-CDMATIi, f^U- KCJtLT^rg^ 

O di*^J6t>tlT^So C©X^ WH£ifcjimgg<i:LTQPSK (Quadri 
-Phase Shift Keying) %ffi.fr&t>-& -5;&&#%X.te>#rC^5o 

7 0 It. a-»*y7 4J\<?7 0 8. 7 0 9<tx U 7gEP3S&7 1 6 <!:. m 
*i#tl§l7 1 5<h. 7>x^-7 1 7 i£fix.S*g/i£Ti&<5o 

?i]£gM:f3l?OT§7 0 2~7 0 5 t, W„. W,T^P£*i*:I*B. QfBO-r-* 



1 



WO 00/52843 



PCT/JPOO/01162 



**n-efttniL*in*8 7 0 6. 7 0 7i*ft«, 

* + 'J T^IBSS 7 1 6 li. iE&&fg£0S§ 7 1 0 <t „ IE&&:£ a- / 2 ftfilHl$5 
-rStt*Bli1te|5l»7 13t, d-W77^ 7 0 SfcMLfcx-^fcjESS 
*-eaM-t*SS*87 1 1 1. P-W77<W70 9tHlfcf-^*s 

Co^ofcHHjSC^rSttEiLT, 4*&sp7-3 1 239 1^&*CH 
SK*ffl*^*>**5&ft36*»it6*iTl>* 0 C©;r/4 i/7 hQP$KI*> gi^ 

W'\^<iz*z.kim$>tix\i*Z. cftM\ hn/Jtttcaffl-r scire 

TGlobal CDMA I for IHT-2000 ETT System Description J, TTA, Korea(Ju 
ne 17.1998)tw£,3«fc9K. yjru%nt *7*fr*s aJR5«*l&*£fetffc 

(Orthogonal Complex QPSK)<fc3-5 £ <i: <fc U -&©7*o ? ?E]£^ 2 Elicit" o 

-*D,. D q ***i<cn^ f *^->a*WWoi:W,-C«»'j-**||[»8 0 2. 8 
0 3 is *&Ctl*ttftSE«*ff^**a:ft«8 0 1t. MM5>^A^JPN 
ck, -C^^7>7*;l/*lTtt9SirS8 10. 8 1 1 a-^7 7^71/^8 1 
2. 8 13<h. *+UTSSB«8 2 0^ «ftiiM8 1 9 <t. T>t^8 2 1 



2 



WO 00/52843 



PCT/JPOO/01162 



mmmmus out, We&wreaewsnfc Qtsox-^s-Woiw,® ' 

tt*amRW*»tt***88 0 4~8 0 7 £. W,&W,-C3HH3ftfc I tBs Q 

*t';7$W8 2 0l^ jE&tt%&l§]B8 1 4i, IES&£ ff/2tt«0R 
^-5{4*SlHllteiIK8 1 7ix o-A/t77-f^8 12*iilUfcf-^*£K 

»Taarr*»*S8 i 5£> 0-^77^^81 s^aai/fc^-*** 

Jnx.SSn^S8 1 8<b£W-t<5 0 

^AfaXWWitw^iu xi=tt*a:«*8 0iK*^T % Witw.-ei 

L*M>«#£,, 4*&¥7-3123 9 1*&«©2rS»;U QPSKfftttSEHK 
0 C Q P S K73^«fc &8ftOi&ttaM!£4*.£*^ **rC+£-e*S «t lif 

-r*cfc>s. ocQPSK-c+»tti*ttM*«#6ntt^a*tt^ Q*a© 

x- * D UTW 2 -C^$ n*OT-Citft*«*ff tt oT^5fcJ6> Si? 2 El© 
tt*l£tMB8 0 1KAS1#J*T\ 2f-y^KlEl©il^T(fl[«*<9 0**ti:'CSE 



3 



WO 00/52843 



PCT/JPOO/01162 



mm®* 

*fgBj3©sgi©im{*. mmttiwittKjzzx^t tJWWLmmz'rTtzo&m 

w:m^t, mmm&wtmztiiti u^mk. ^£jg;is;s£-efg£ 
ufc 2wm<Dmmztt Lmimu? >yj*%mzmmmmx&£.is-&x 
*mw%2v>m^\u mKommmox'*? b^iLWLmm^mx&-,x, 

mnrnt, zn*-n&mt&mm<izmnztitzm^%imiLzmnmtx' 



4 



WO 00/52843 



PCT/JPOO/01162 



*mmn5<z>mw:\i. m.m&WLttK&zx'<? h^mmm^ff^omm 

A^j^i[$tifcM-t^2 9 n y ?C 1 IilOiiJ^-eAtimx.. RttCiilftgfli 

*»WO*60Sgtt^ JH5©Mf2fK©x^? hMtflaiSIlfJb-jT, 

S-^©ffl*^to*i % - 1 *** Ufcfifc»e-5Rtfflk©j£$Mt-^©*l*&*>tf <t 

SiHIHI^CS-S** ««5.>^A^J*||8||[S*ifcOT©ffl*^t)*ix -1 
*S»LfcgTOtfflfe©S«5>^A^y!|«ri||»Snfc®^©tt*#t>*4:*flI 



5 



WO 00/52843 PCT/JPOO/01162 

*mM®& 8 ornate. m7<Dg%m&®xn? hfrfti&mm&mv&^x, 
*^B^om9©M^ii> s&7©gtis*B©x<* hfri&nmm&mtkvT* 

^0T*D, (a) li&fiaL (b) ttSMfc^U 

(a) {*— ftWftQPSK^TSC^ffll^fclB^ (b) teOCQPSKyS 
s£*fflt*fc«^ (c) liJ61HMflB**ffl l 

feOx (a) l;U:E&£a©e- (b) ISft'JMt©^-^ 



6 



WO 00/52843 



PCT/JP00/01162 



0. 

m 7 m s*§ i mmmmtm2 mmmm^m^^Mm^-tmm-cio o „ 
<mxnmm> 

*BT*?K SS3EI (a) <*&ft«U g3B (b) l4g{g$fc£*"fo 

ni3Bi (a> k^-t^k. ai«*M\ aifliOToifirit^tQtesfc^©^- 
tfcwte* s^B*nH±©aaE'C56*s-tfsa{a5 p n u> -ex * 5 

>^*fftt95HM3 0 6. 30 SiIMff9D-M77^;^3 
0 8. 3 0 9.!:. * + 'J 7«BS3 1 6 <t> B7JitHS3 1 5 7>ft31 

*Xttifc33 0 114. mjfc#©f-*D,i=l. - ltfasSKSttStl*** 
***I*»#*iMW3 0 5 i» Qffl^©f s -^D,*±IB^Ucfii^5>J€:^ 

Sfii&S 3 0 4 i . IffiCx-^Di CAULS 3 0 4 $ ftfcx- * £2jd 
*.Sin*83 0 2^ Q«©f s -^D,i:»J|[«3 0 5««IStifc"7 f -^*tP 
i*toJIS3 0 3t*W'i-*o 

JOSS 3 0 2^&**S3 0 6K-f-*l*tU7J$*U *nmf§3 0 3*&**S 
3 0 7Kx-**<tii?J$ft<5o 

* + U7SEHS3 1 614. jE&&%£IsIE& 3 1 2 £JKH5 >^A^jPN «» 



7 



WO 00/52843 



PCT/JF00/01162 



**&**fc«Ktrai:a*TZKtt*Jr/2ttfiiaiB-i'*ffiSEllEIllK3 1 3 

>£ffl^THig3S3 0 4. 3 0 5fc<fctfflalM§3 0 2. 3 0 3 «k oTft&S-fr 
tt3, ccDCi{c«k»)^ tt*ltl(:«3'0 1>6©tt*ttf ! -^*<ae^Utt^lSD» 

PN m (x) *ffll^ **S306. 307K*^Ta£B*ti5o Sifc. 
n-;M-77*7l/*-3 0 8, 3 0 9 KckoT&Jgg^£*i;fc^-x^> Kft^ 

£3H (b) i:S«9i:, 5®«W\ 7>ft321i, **';7£sas3 
2 2<t. &U5>?I»m}PN (k) (x) *ffl^TM"r*ftJ|tg3 2 7, 3 2 

8 a*is»a:«i[*?Ttt9a*fl!t£«ff3 2 9 g*p&teiraov<T&ffifi.iE 

*«T5fi[«0(£igB3 3 4tWrSfllJS-C*«o 

**yr8»H&3 2 2tt. jE8SB&£I3I&3 2 3-£. jEK»* jt / 2 fefflisIfE 
"r«tt«@IE@»3 2 5i. 7>x^-3 2 l"CSfiLfcM*iEaft-Cffia-rs 
*M3 2 4t. 7>x^3 2 l«fiUA:fi^*ff/2fi«a®<ELfcjES&-e 
3 2 6£*Tf 

ft*83 2 4lis *»S3 2 7l=«BLfcOT*atfrr*o 
*M3 2 6li^ «J>S3 2 8l=tl«LfcOT*ttJ*"i-4 0 

m^aSSfStScSB 3 2 912. i!»S§3 27*tfJ#LfcOT*tt*»fc3SyiJ*$tfS 



8 



WO 00/52843 



PCT/JP00/O1162 



3?3§3 3 0 i£3l3§3 2 8£tfi;tJ Lfc^i:iIS3 3 3*ffl*Lfc««in 
x.*ang213 3 1 i N JIJ3I2S3 3 0, 3 3 1*tliAUfc®-t*A*Lr«JBffilB 
£fi : 9«#^V7 p :7^;l>*3 3 2. 3 3 3 <t£W-f £<, 

sssia-efcu + + u raws 3 2 fnirs3 2 7, 32 

8 tH85 >/AI^j P N ,k » t S 5 x ^il^ 5 0 $6Clt*a!it*«3 2 9T 
S^^TtiLttEHB|g»3 3 4ir-cttfi©i(ijE*?Tttt^ I Q«©fll**ll»). 

-^*«ftu^H0, ttctt«#±9 0£-rosMfc-rsOT£-r5o c^bt, 

ttXSSkfl{ 3 0 1 E A 5 {t-s§-*< •> > U - h JELh<D iifi"e^k L a I » «fc 9 

*8**»Ct5Cii«-c#5o o-^t77 7 ^^ [0. 2 2] O^-hnwl/ 
*77-f/l/^tai8l/fcW©€*B©^lfflSB»©«*m4Hlw^ro 
%AU (a) KjjsSftS©^ — IftWttQP SKJE1R©->X^A-ca»SEBI* 

*tbTJ&4a (b) liOCQPSK^TSC*ffllxfc»^ (c) ttglXIfc 

^afcffl^fcW^oMStt©*?"?*^ ocqpsktjs;!*. qpsk^jC 
8cs©«?.a*ji&ft*o 

9 5 013 n-;M- 77^W tt*ffl©Rl$ffi©3RSHi¥5Mi**fo If? 5 H 



9 



WO 00/52843 PCT/JPOO/01162 

(a) tt±E&:£f^i©l^*fi©5MiT**K (b) li«'MI©a*rc* ~ 

<#23tOBBIB> 

lttt«3 0 1©aE*>0l^ Iffl©-r-^D,ir-l*»tf*§|ll([g4 -0 It. X 
-rvf L >^@»4 0 2t*iiifc«Ji6T*So flli©S»«\ mi^BSgilHli; 

**©-cH-ff^*f«-o -ji-yymi&A o 214, a»iifi:<toTi»L 

"TftWSftSX-f 9 f40 3. 4 0 4*W-T5o 

I*H:teJ;tfQfij£ai=$W&ftT**yf->^lll&4 0 2irA# 

situ ctiU'f »v^>^i§iK4 o 2jc3@it>n5o 

x^yf->^SIS4 0 2rt©2o©z-f y^4 0 3. 4 0 4tt*fl8HI*t»;:J:-> 
-ti-rS-ifCkoT. «H*B©f-y7-CW\ A***©**Hi*U 

3ilt3§4 0 1K:J;«K U6*Sfil/fct»fl)*ffli^. d*iic«k*K 

®»4 0 2^6©ffl*'tt. »1 *»$»©*& £Jfcttl/t. «ri=4 5««>-7 h L 

fcH«l=tt* (*7H#J8D o i©«^t> % x-^a^fcLtt^lE^K 

<m3mmmm> 



10 



WO 00/52843 



PCT/JP00/01162 



IClffi<tQfflC**l^nx-^*IB»)ST«fllK«:oT^ted LfrU W-CD 
*fca&c % vJUf-i/- heat* ^f-3-K^tt£jWHt#3hTi** 0 

v>y t°>risIK6 0 Uili. mtS[©^S6 0 3~6 0 4. 6 0 6-6 0 8. 
-££!a<z>in*86 0 5. 60 9. ^ LTit£??^C [hISST*! 
0c£ti3 o dt\ 2'" , < [N/2] ^2 I tt«*ft*«fc-ri[2 I *«a6«o- 
[x] ttxH±-C*'hfflBE»*S»N-*o 

v-;u^j3&t*5 0 HTK. aft«*^"To D CM *iHllf- + jM/i:U D (1> . 
D (2! D <s, 4f f ->f- + *^i-r*o *B»Pf- + *A/0->yjK/H/-M4 % 
yu- MwJfc^Tl/2 5 6T*«9. t*-*?-* *Mt 1/3 2~e&Z> 0 

C©i# % C 0 =l, 1 C,= l. -1 

iU 

D i = D (0) • Co + D (2> • C, 

D, = D "> • Co + D !3) • C, 
irioT. v-y \£*s7WI&% 0 l©tt**S*o COiS, Co. C,0?n-y* 
lis. D cn . D (2> . D (S) O^JI^S 0 COCtlCiOx — o©«iaf- + *7U 
t = oof-?ft*Hvii t>^Lt % f-y:/U-h©l/l 6©J§E©'> 



11 



WO 00/52843 



PCT/JP00/01162 



KftLT, *f^^isj (n^iaj) ^©ffiie^^iT^^^^i^frs 

M^x^A^jcffl^s, egffifc^ir.tax^^ h^ffitfeMM^B^^fflTS 
*k ^Mgg©/jNM{t. ^m^^fcfcct^nx hit{c*>WfflT*^ 0 



12 



WO 00/52843 



PCT/JP00V01162 



tt $ <D IS IB 

ffilE&ftam* 

wffimzz'n -» tzm^z* * v T$zm?z * * >; r gores is 
fii^+t UTapp-r*** uraii*^ 

2. iJEtt&ftftgBI*. 



13 



WO 00/52843 



PCT/JP00/01162 



3. mmmmwcmmniu i ixM:-i-eQiiifc#i=i, -i^ss 

gmft^Sr** y Tawr**+ y Tiasat^ 

♦ y 7«HS*ma 2 mosaic** luesa? urn^m®. 



14 



WO 00/52843 



PCT/JP00/01162 



6. BufBA&MSSBte. 
HiiiEAgliS*toai51!Sli N 

1117 >^A»W*iRJ|[S*ifcOT©-^ri=- l 

*W"T5 £ <t£#M<i:-f £fit3fc©§affiSg 5*I!E«©X<? h^tllgio 

7. H3S£{g|g©mI&i:u aHUI^f *^*fb UT I -Q¥®±©^tw-7.y 

I -Q¥I±i:t -j hf^/r *ttt6*W^* - «t*1*a4-r5»*©IEIB* 



15 



WO 00/52843 



PCT/JP00/01162 



16 



WO 00/52843 



PCT/JP00/01162 




1/8 



WO 00/52843 



PCT/JPOO/01162 




2/8 



WO 00/52843 



PCT/JP00/01162 



% 3 



(a) 



Di- 



301 

I A - 



X 



302 |306 



304 




- 303! 



308 



305 



307 



309 



1,-1,1.-1.1.-1.1,-1. — 





3/8 



WO 00/52843 



PCT/JP00/01162 




(a)QPSKiStfco^ 



0 2 4 6 8 10 12 14 16 18 20 

mm (chips) 




(b) OCQPSKcoif- 



0 2 4 6 8 10 12 14 16 - 18 20 

mm (chips) 




0 2 4 6 8 10 12 14 16 18 20 
mm (chips) 



4/8 



WO 00/52843 PCT/JPO0/01 1 62 



150 



(a) 



m 



0.1 - 



0.01 - 



0.001 - 



0.0001 




1 2 3 

tf-^/TOIH (dB) 



(b) 



0.001 



0.0001 



QPSK 
OCQPSK 




-20 -18 -16 - 



w^/vtae (dB) 



5/8 



WO 00/52843 



PCT/JP00/01162 




6/8 




7/8 



WO 00/52843 



PCT/JP00/01162 




8/8 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/01162 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H04B1/707, H04J13/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int .CI 7 H04B1/69- 1/713, H04 J13/00-13/06 
H04L27/18-27/233 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
A 


JP, 5-235894, A (Fujitsu Limited), 

10 September, 1993 (10.09.93), 

Full text; Figs. 1 to 5 (Family: none) 


1-4, 
5-9 


A 


JP, 6-232838, A (Hitachi, Ltd.), 

19 August, 1994 (19.08.94) (Family: none) 


1-9 


A 


JP, 9-46271, A (NEC Corporation) , 

14 February, 1997 (14.02.97) (Family: none) 


1-9 


A 


EP, 783210, A2 (NEC CORAPORATION) , 
09 July, 1997 (09.07.97) 
& JP, 9-153883, A & US, 5956328, A 
Sc AU, 712195, B & KR, 97031421, A 


1-9 


P,A 


EP, 921652, A2 (Electronics and Telecommunications 
Reserch Institute), 09 June, 1999 (09.06.99) 
Sc JP, 11-186989, A 


1-9 



| I Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: T" 
"A" document defining the generaJ state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "V* 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
22 May, 2000 (22.05.00) 


Date of mailing of the international search report 
06.06.00 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



mttim^ P C T/ JPOO/01 162 



a. &m<Dmtz#w<D&m (mm^^m (ipo ) 

Int. C1 T H04B 1/7 0 7, H04J13/04 



B. 



W3lE«:tTofc*/MR*«. (BffitmaS (IPC) ) 

Int. CT H04 B 1/6 9- 1/7 1 3, HO 4 J 1 3/0 0- 1 3/0 6 
H04L27/18-27/233 



0*HHffl»r36^* 1926-199 6^ 

0*H4*BI3«H»f*4*« 1 9 7 1-2000¥ 

H*HaftHffl»B6^« 1 994-2000^ 

0*HHffl*f*Stt^« 1996-200 0^ 



c. 











mm-rz> 


^7^zf y — * 








X 


J P, 5-235894, A (^±iitfc5S^*±) , 10. 9J3. 




1 


-4, 


A 


1993 (10. 09. 93) , Il-5@ (77?U- 




5 


-9 




D 








A 


JP, 6-23283 8, A (**5£#*± 0 SdRf^f ) , 19- 8 




1 


-9 




Ji. 1994 (19. 08. 94) 5 








A 


JP, 9-46271, A (B:fc«Stt*5*;#*fc) , 14. 2M. 


1 


1 


- 9 




997 (14. 02. 97) (77^-4U 









fLj §Bfe*±3RK:JIMI«r«Bi-SXlRXtt»oXlR©»1f 

Jem. (as*m-) 
roj p«i:i5l^ {era, s**te*&i-a:sciBt 



r&j |5j— V h 7 r 5 V — 3CBt 



^Sr^T Lfc B 



2 2. 0 5. 0 0 



BRIHEtteejBiSB 0 6.06.00 



B^Bftlffr (ISA/JP) 
100-8915 



im mm 

03-3581-1101 



5 K 



9 2 9 7 



3 5 5 5 



dSPCT/ISA/2 10 (^2^^) (1 9 9 8^7^) 



& tt *) 9k m 



EP 



• ^3 



P CT 



(fe8^, ifeiM?»HiJJB4<h 41ft) 
(PCT18^, PC TSH043. 44] 



tiilKAXttttSA 

csisia-^ FWAo-oi 


^cD¥iBc#t-oVN-CI±, E3B8H3!E«ftroa6{+iSft«*:(PCT/I SA/2 2 0) 


PCT/J P 0 O/O 116 2 


(0.^.^) 2 9. 0 2. 0 0 


(0. 0 1.03.99 





l. 

□ HUBS Kit roia^IiS^Hl-*m$ixfc*B(diSgE^J« 

2. Q »#G>*igB©— ^OWS* 5 -?**^ (f Iffl#I) o 

3. □ »Wro^-tt*s^*n-UTV^5 (SD|#1) . 



4. %P^w^#»i 



5. Sifttt 



□ *mffl»::*snTVN5J:5l-, ■»*fi i aay*47ft (PCT^IiJ38.2(b)) rojft^«tu 



6. Wfo&t t tt^aSttSHIi. 

g 3 Bfcj-s. (U mJBAa s *ufcia3t>"cfea. 



□ tiiBAttBI«:^3fca»ofc. 



fltSPCT/ISA/2 10 (351-1— i?) (1 9 9 8¥7^) 



H^tBM-f- PCT/JPOO/01162 



A. #W©JR1-3#»©#JH (BKWMHR (IPC) ) 

Int. CI' H04B1/707, H04J13/04 



B. 



Mfc*?ofc*/hR*PJ- (HBSWW^SI ( I PC) ) 

Int. C 1 7 H04B1/69-1/713, HO 4 J 1 3/0 0- 1 3/0 6 
HO 4 L 2 7/1 8 - 2 7/2 3 3 



H*H35ffl«f*45s* 1 9 2 6-I 9 9 6f 

B*H45fl»*ffl3»f3645t« 1971-200 0^ 

B*B9fl@Ui3*r£££B 1 9 94-200 0^ 

fl#H3&I*r56S«k4fc# 1 9 9 6-20 00f 



X 
A 



JP, 5-2 3 5 8 9 4, A (S±»#o£:£*±) , 10. 9 . 
1993 (10. 0 9. 93) , <£X, % 1 - 5 11 (77^-4 
L) 

JP, 6-232838, A (tfc5£#*t 0 tLWfeJR) ,19.8 
M. 1 994 (19. 08. 9 4) (77 5 V — ft L) 

JP, 9-46271, A (B#«$ttfc5££*t) , 14. 2 . 1 
9 9 7 (1 4. 0 2. 9 7) (77^-*U 



1-4, 
5-9 



1-9 



1-9 



* sifflXiKw^x^y- 

TEj BBttMjBffiroffiKSfcttWF^feSji*, HKIffiJPB v 

roj psh^j:5iih^ mm. ma*mz-BR.-r&xm. 



rxj <H»c:H3i©«fca:fi:iftTS>oT, ys»:saR©*-c36i8 
TYj WC»ig©ife53tiar*>oT, SKXiRtfllOlW 



IBBaW3lES:3STbfcB 



2 2. 0 5. 0 0 



B^H^rFiT ( I S A/J P) 
S5{S#-^ 100-8915 
I^fftfflE^^ZTI 4#3# 



BBgnn&fB&ajB&B 0 6.06.00 



^fg#-*f- 03-3581-1101 




5K 



9 2 9 7 



3 5 5 5 



«S;PCT/ISA/2 10 ($52^—. IS) (1 9 9 8^7^) 



mm 



H^mffi## PCT/JP00/O1162 



C QKfe) . 



EP, 7 8 3 2 1 0, A2 (NEC CORAPORATIO 
N) , 9. 7^. 1 9 9 7 (09. 07. 9 7) & JP, 9-15 
3 8 8 3, A&US, 5 9 5 6 3 2 8, A&AU, 712195, 
B&KR, 9 7 0 3 1 4 2 1, A 



1-9 



P, A 



EP, 921652, A2 
e 1 e c o mm u n i c a 
i t u t e) , 9. 6M. 
11-186989, A 



(Electronics and T 
tions Reserch Inst 
1999 (0 9. 06. 9 9) & JP, 



1-9 



I 



iSPCT/ISA/210 (!g2-<— WWc%) (I 9 9 8f7fl) 



* £ #J 



PCT 

2&, **firKBJ»56ft) 
(PCT 3 6ft&tfPCT«Ii]70) 




tibfgAXttttSA 

O^SIB-^ FWAO-0 1 


I PEA/4 1 6) £:#f$-r6w£ 0 


PCT/ J P 0 0/0 116 2 


<H.J3.#) 2 9. 0 2. 0 0 


(B.JJ.*) 01. 03. 99 


SB«ff»* (IPC) 

Int. CI 7 H04B 1/7 0 7, H04J13/04 


WRA (£c£XI*£^) 



i. ii^^ffi^^ii^^urc^cos^^i^^^&^maijms?^ (pct 3 6*) ©»£fcts^2twi-s. 
(pcT«aij7o. lea^pcTHJSsiaijKe o 7##rr> 



3. :oiBf«*S«Sli, *<ort*Sr-S-tf. 



I 


m 






n 


□ 






m 


□ 






IV 


□ 






V 




PCT 3 5*(2)l^t5*rStt, it^X^MH±O^Jffi^J^icov>"C^^ 












VI 


□ 






vn 


□ 






VI 


□ 







18. 0 7. 0 0 


0 1. 0 3. 0 1 


B*B»IWf (I PEA/ J P) 
1 0 0-8 9 1 5 




5K 


9 2 9 7 








JCJCtt^tt m {^^T@ 4#3^ 


fltBSS* 03-3581-1101 rtl 


g 3 5 5 5 



«SPCT/IPEA/4 0 9 (mm) (1 9 9 8^7^) 



PCT/J P 0 0/0 116 2 



PCT^liJ70. 16, 70. 17) 



[X] m 1 -4, 6, 8, 10-12 



m 

m 5,5/1,7,7/1,9 



0 7. i2. oo tt<Dmffikmcmmzti-tzi><D 



[X] if #CD«SIS fg 2, 6-9 
flf*4>«KH m 



1,4,5 



[x] Hffi 



» 1,2, 4-8 



* 3 




pcti 9*©a^a-5#«jE*ixfcfc^ 
0 7. i2. oo tt<D&mkmcmmistiiti><D 

0 7. i2. oo tt(om?&k mzmmts titchn 



±E<a«sra\ TE«o«rR-e*>s 

□ m$zm&(Dtzfr\zmtti£fitz p c T^uum. i <w ? mtRX^m 

□ PC T«flU48. 3(b) (CI ^ HIS^BB^-B» 

□ HIB^fll*3iE<Ofc«)^«ttJ S ttfc P C TSWU55. 23 fc«:55. 3(C^ 9 IM^CD^M 



4. fluEM**), T1EO»«*SH'J»Sttfc. 



□ BIB 



lei. ^^»t«*JWfoBRtc%fltU)fettn«*e>i*, ) 



aSPCT/IPEA/4 0 9 (ffilffil) (1 9 9 8f7^) 



P C T/ J P 0 0/0 116 2 



m.±.<omm^immz^>^x<K>mmi 2& (pct3 5*(2)) izizubzam. ^ti&mtttt* 



l . SIM 



mm.& (n) 



IS*ro«Sffl 1,2, 4-9 



* 



3t#tt (I S) 



1, 2. 4-9 



ffiH±C0$IJffl njffitt ( I A) 



1,2,4-9 



2. ;SCi9t&tf«&W (PCT&SIJ70.7) 

^CSfe 1 : J P, 5-235894, A (S±iitfc5t#*fc) , 10. 9 J3 . 1993 
(1 0. 0 9. 9 3) , ±X, Ml (77 5!/-4U 

ff^(Of£ffll, 2, 4 

mvxmm-tzm&mkWLtiik. i^^tom^^^m-rx o^mmiE^n 
offiaffijEUttt^ wiwmmmm^^m. 1+ c-n k (-1) k 

j ft-S^fi (k = 0, 1, 2, j -c^stts, Iti^^^l-l 

Xte- 1 XQftj&Mz 1,-1 ^^iiS/^-ytfeS^^^ WUfcfifciMaSS 

I^^JccD^bH 5 9 

B tt&wsm 5-9 ^3Btt$n^»wtt^ mwm&m.^x^m ztitzxtik 1 (-^t-c 
Micft h/^miiis^s^4oVN-c, mm mm^mmm ^<d i *b/$$m§ 

]}Tmmn<Dmtim^\^uv^y^^mmmmxm^^:xmw-f- 

ZmWmt , ^7 ^i^U^f!!^*^! 2 * n te: 1 HJOSiJ^T'Attm 
x., [^^^HUl5^ma3T^^S^U^{|iJc0^m#^^#^S^i-5A^^Ma^ 



ISPCT/IPEA/4 0 9 (gSVffl) (1 9 9 8¥7^) 



PCT/JPOO/01162 

B*msmjf07. 12.00 



x > mmum&mmmtz. 1 + c-n k jxte-i + (-d k jft*&fi (k 
= o, i, 2,---, j {zm&rnm xmznz, im^^mz i x«- i t- 

Q 1,-1 ^35S(ClEns/\°^->irfe'5)C:i:^!t#mch-r^o 

7&&mmmmm-c$>iT. mt^mmmomm^z, mm m^^^mitvx i -q 

$t&=ttf^<f i^ftsx^^ h;n£tfciiji£§g-e&oT> mmmmma. mm 
m ^<d i mfcftm ntomtizftm^z. 2 zuy>7\z 1 mcDm&xAtimz.. m 

rem ^(c, ->>^;n/- h^^x.^5i^T^^-r^^^^>^A^^j&^^-r-5 

'J 7tlt^ + t U TMSBt, M^i- U T^fi^m^Lfc 2;fI^<Dft^^C*f 
Li!nBM{!y^>^AJ^^lJ£i!^^gB^T3!£^ Mi^>^ 

mmAmmmmt. mmm^<D^-m^(D^m mz- 1 zmw-rsmmmt, 
1 , 0 tfttizmnzmwm ^izm~3%, mmm ^<d i ^^m^^Qm^ 
mnma.^t>^ii, - 1 *mw-istzf&ftm ^^.um^^mn^m.^^^ t 

Am&i&mwzntzm ^(d-^\z- 1 zmw-T z>mw-$§t. 1, o^s.izmn 
z>fflfflmmz&-3%, mw7>¥A%m&m»znrzm^(Dffl.fr&t>i±£, -1 

5 



PCT/JPOO/01 162 
H#H#|fcr07.1200 f 



* ir * l tz m n r # flu co & m ? > ^ a $ #i s m g $ n & * 3 # o & * t> -tt <t * w 



5/1 





fCT/JPuO/01 162 

B*H^ffrf07.120CM 



<is 1 ^mmm> 

^IT^O, (a) ^3 El (b) tegfilit £^-T. 

^Di, Dc^«^t£t!t^p-r^«^J£t5[gp 3 0 1 <fc, i/>tf)W— b<D&mti> £ 

m. h » -5 tt ^ n _t <d m m -c is £ £ ■& 3 m u ? > & a ^ ?u p n c k 5 -c x & 5 
yy')v^nuomwm 3 0 6 , 30 7t, foM&m&ff? d-m77^ 3 

08, 3 0 9 t, tt'J 7 £81! SB 316i> m^^ifilii 315t, 7>ft3 1 

*I??li£SfcgB 3 0 1 I ffififc^O^-^D ifC 1 , - 1 #£2 fciSn 
fc**J (1+ (-1) k jXli-l+ (-1) "jfcSScIt (k = 0, 1, 
2,- • •. j M2£3Mi) Tg|£n3> lffl^*<Sfc: 1 Xtt- 1 TfQfflfiJc^fC 
1, - 1 rt*3£Stmn3/^->) *&«-£§|lgS§ 3 0 5 Qmf&ftO)?-? 
D<.£±|E«*»ffifc*J£8Kt*ffcJ|C8 3 0 4 i, I fSOf-^D iKfRJTgg 3 0 
4T£MSftfcx— ^£iJn*.*JjQJiE8g 3 0 2 i, QtB<D^-^ D«(C^^is 3 0 

5 T^mzntzT-? &im7LZ>tt\m& 3 0 3 tstts. 
nmm 302 3 0 6 \z^-^\tmti^n. mw%s 303 



PCT/jPOO/01162 
B*Hmff07.12.00 



3 0 7 iZT-fOfitiitlZtlZ. 

»J7&MaB3 1 6 it. IE&?£fl£[IIi& 3 1 2 5 > # K &m P N <kJ 



7/1 



• B^U#fW07."l2.00" 



32t, UlgLgg 3 2 7 L7tm^{C^^g§ 3 3 2 £ tB # L fziE^ 3 }JP 

3 3 0 ffllsESg 3 2 8 &ttit) LfziB^lzmnHs 3 3 3 £{±};>J Lfc{I^£fiP 
*.3lJP^§§ 3 3 1i, ftP^gg 3 3 0, 3 3 1 £fct}:ft Lfc<H^t£ A2> LTi£J«?f2 
<HT5f«#y>:/:7 ^ 3 3 2 b, 3 3 3 bt^ttl). 

§«§5lTtt, U 7miEg&3 2 2T«W$ftfc©-5, §§ 3 2 7 , 3 2 
8T*ll^>^A^jPN <k5 T&3x£i§H:)-3o £S»3l»*i8$t£«3B3 2 9T 

S^^Tf£ffi(Hl(ElHlK3 3 4 fCTtetB©HIIE&fT?&:Vi, I ffi, Q*§ offif $B£Sx 0 

<Z>A°^->&ffl^Tt£ifc£fT&? ^ifCct D> $«ffiftffi3 0 1 

liMSi!3 0 1 l;A5i^>'>^U- h£*±©S££T?3£ffcLfc:lr><fc -5 fcT 
£ C <h {' £ o T , &fflM#}fi|5fc©8&*£;*#<T"5. ffifSf3^<Z>{£fB 

Sg^CtSutJltlf^S. n — )\,*7 7 7 & & [0. 2 2] ho— )V 

fTfct^ )\s—hn — )U*7y j )l?zmLfzm<DMm^W](Dm=f : --i:$>z>o ztnz 

MLxm4m (b) uocQPSK^asffl^fc*^, $4gi (c) temmm 
w>m&m^tzm&<Dmu : g:W)(DWi=?-x$>z> 0 ocqpskkh qpsk^ 

9 



• " • B^H#l^/f07.12.0a ' 

I © 3S i 

mmm^<D i fgj&frft^tQfi^^Ht^fc, i -Q¥-w±mm-£tiz>mmzM 

& m n \ z m i a m m m. m & n & m n v x m & m t z> *t m mt£ m u t . 

mmmm&m&mz. i + (-n mxb-h (-n k j&&M (k = 
o, i, 2, • • •, j T^$n^>, iti^mnixtt - it 

&m.mm mm. 

1 3 

MiEc : .f : ~ ■" ' - ■'■ l -^..A&) 



PCT/JP00/01162 
0*g#ffoTO7.12OO 



ft ^ t z ffi is *t & m m *j * m % -r a * * g§ t , 

3. <m 

4. (iEi) a&aaanuaos&ifcfc:, suns ^^^iikit i -Qfino^c 

SlfSfl^© I fflJ53c#M<tQfflj£$HI^£, 2 i7 □ v 9 \Z 1 tHK^fiJ-^-eAtl^ 



1 4 



PCT/JP U0/U1 162 
B*H^fW07.12.00 



130 





Q 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



0\ 



PATENT COOPERATION TREATY 

PCT 



RECEIVED 

MAY 1 4 2002 
Technology Center 2600 



(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
FWAO-01 


ir^o in idtufd rTm SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/JP00/01162 


29 February 2000 (29.02.00) 


01 March 1999 (01.03.99) 


International Patent Classification (IPC) or national classification and IPC 




H04B 1/707, H04J 13/04 






Applicant 


SHARP KABUSHIKI KAISHA 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



^ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 



been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



8 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 


I2SI 


II 


□ 


III 


□ 


IV 


□ 


V 


El 


VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

18 July 2000 (18.07.00) 


Date of completion of this report 

01 March 2001 (01.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/01162 



I. Basis of the report 



With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-4,6,8,10-12 

pages 

pages 



, as originally filed 
, filed with the demand 



5,5/1,7,7/1,9 



the claims: 

pages 

pages 

pages 

pages 



2,6-9 



, filed with the letter of 07 December 2000 (07,12.2000) 



, as originally filed 



, as amended (together with any statement under Article 19 

, filed with the demand 



1,4,5 



_, filed with the letter of 07 December 2000 (07.12.2000) 



the drawings: 

pages 

pages 

pages 



1,2,4-8 



, as originally filed 
, filed with the demand 



, filed with the letter of 07 December 2000 (07.12.2000) 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



_ , filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

I 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I | filed together with the international application in computer readable form, 

I | furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 

□ 



The amendments have resulted in the cancellation of: 

1 I the description, pages 

[X] the claims, Nos. 3 

□ 



the drawings, sheets/fig , 



5. 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 



* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims ^ 1 ,2,4-9 YES 

Claims NO 

Inventive step (IS) Claims 1,2,4-9 YES 

Claims NO 

Industrial applicability (IA) Claims 1,2,4-9 YES 

Claims NO 



2. Citations and explanations 

Document 1: JP, 5-235894, A (Fujitsu Limited), 10 September 1993 (10.09.93), full text, Figs. 1 to 5 (Family: none) 
Claims 1, 2, and 4 

Claims 1, 2, and 4 appear to involve novelty with respect to document 1, cited in the ISR. 

Document 1 does not describe a spread-spectrum communication device, wherein: (1) a transmitter has a complex 
spreading unit that spreads a transmission signal by multiplying the I-phase component and Q-phase component 
thereof by one complex numerical value series that does not shift the phase of a signal disposed on the I-Q plane 
toward the origin, a multiplier that multiplies the signal outputted from said complex spreading unit by a pseudo- 
random series that occurs at a speed exceeding the symbol rate, a roll off filter that conducts waveform adjustment, 
and a carrier modulator that carrier-modulates a signal whose waveform has been adjusted; (2) a receiver has a 
carrier demodulator that carrier-demodulates a received signal, a multiplier that generates a pseudo-random series at 
said speed and multiplies the two signals outputted from said carrier demodulator by the same, a complex reverse- 
spreading unit that reverse-spreads the signal by multiplying each signal by said complex value series, and a phase 
correction unit that conducts phase correction so as to extract the I-phase component and the Q-phase component; 
(3) said complex numerical value series is a pattern expressed with the numerical values 1 + (-l) k j or -1 + (-1) j 
(where k = 0, 1,2, ... and j is the imaginary unit) such that the I-phase component is always 1 or-1 and the Q-phase 
component alternates between 1 and -1. Furthermore, such a device could not have been easily conceived by one 
skilled in the art. 



Claims 5 to 9 

The inventions described in claims 5 to 9 appear to involve an inventive step in view of document 1, cited in the 
ISR. 

Regarding a spread-spectrum communication device, document 1 does not describe the idea of (1) providing the 
transmitter side with a switching unit that switches the 1-phase component and Q-phase component of a transmission 
signal once every two clock counts and simultaneously inverts'the sign of one of the components and a multiplier 
that multiplies the signal outputted from said switching unit by a pseudo-random series that occurs at a speed 
exceeding the symbol rate and (2) provides the receiver side with a multiplier that generates a pseudo-random series 
at said speed and multiplies the output signal from a carrier demodulator by the same and a switching unit that 
switches the signal resulting from multiplying by the pseudo-random series once every two clock counts and 
simultaneously inverts the sign of the component whose sign was inverted at the aforementioned transmitter, nor 
could this have been easily conceived by one skilled in the art. 
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International Application of the Patent Cooperation 
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(b) of Patent Cooperation Treaty) 

To Commissioner of the Patent Office 
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1. Indication of the International Application 



PCT/JP00/01162 



2 . Applicant 
Name : ! 



SHARP KABUSHIKI KAISHA 



Address: 22-22, Nagaike-cho, Abeno-ku, Osaka-shi, 
Osaka 545-8522 JAPAN 



Country of nationality: 



JAPAN 
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3 . Agent 



Name : 
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Address: c/o Fujimoto Patent & Law Office 
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4. Object to be amended 

(1) 'Disclosure of Invention" and ' Best Mode for Carrying 
Out the Invention 1 

( 2 ) Claims 

( 3 ) Drawings 

5. Content of the amendment (cf . Appended paper) 

(1) The part 'the complex number sequence is a pattern in 
which' on lines 24-25 in page 7 of the English specification 
(on line 2 in page 5 of the Japanese specification) is changed 
into 'the complex number sequence is a pattern that is 
represented by l+(-l) k J or -l+(-l) k ;j (k=0, 1, 2, j is 
the imaginary unit) so that'. 

(2) The part 'the complex spreading portion' on line 17 in 
page 8 of the English specification (on line 10 in page 5 
of the Japanese specification) is changed into 'the permuting 
processor' 

(3) The part 'a complex number sequence' on line 16 in page 
12 of the English specification (on lines 19-20 in page 7 
of the Japanese specification) is changed into 'a complex 
number sequence (a pattern that are represented by l+(-l) lc j 
or-l+(-l) k j (k=0, 1, 2, ••• , J is the imaginary unit ) so that 
the I-phase component is constantly set at 1 or -l and the 
Q-phase component changes between 1 and -1 alternately) ' 

(4) The part ' integrate-and-dump filters 332 and 333' on 



line 1 in page 15 of the English specification (on line 5 
in page 9 of the Japanese specification) is changed into 
•integrate -and- dump filters 332b and 333b' 

(5) At the bottom of Claim 1 (or after end line of the English 
Claim 1 (line 18 of the Japanese Claim 1), add a paragraph 
'wherein the complex number sequence is a pattern that are 
represented by l+(-l) k j or -l+(-l) k j (k=0, 1, 2, • • • , j is 
the imaginary unit ) so that the I -phase component is constantly 
set at 1 or -1 and the Q-phase component changes between 1 
and -1 alternately' 

(6) Delete Claim 3. 

( 7 ) The part ' any one of Claims 1 through 3 ' on line 2 of 
the English Claim 4 (on line 2 of Japanese Claim 4) is changed 
into ' Claim 1 or 2 ' . 

(8) The part 'the complex spreading portion' on line 10 of 
English Claim 5 (on line 6 of Japanese Claim 5) is changed 
into 'the permuting processor'. 

(9) Reference numerals '332' and '333' allotted for 
Integrate -and dump filters in Fig • 3(b) are changed into '332b' 
and '333b' . 
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(For your reference) 

Pages 7 and 7/1 
types of signals output from the carrier demodulator by the 
pseudo-random sequence generated at the same speed as above; 
a complex despreading portion for performing despreading by 
multiplying each signal by the complex number sequence; and 
a phase-correcting portion for performing phase-correction 
so as to extract the I -phase and Q-phase components. 

The second aspect of the invention is the spectrum spread 
communication system defined in the first aspect and is 
characterized in that the complex spreading portion includes : 
a multiplier for multiplying the I -phase component signal 
and Q-phase component signal of the transmission signal by 
the complex number sequence; and an adder for performing 
addition of the I -phase component signal and Q-phase component 
signal of the transmission signal respectively to the Q-phase 
component signal and I -phase component signal multiplied by 
the complex number sequence, and that the complex despreading 
portion wherein the complex despreading portion performs the 
despreading includes: a multiplier for multiplying the 
signals by the complex number sequence; and an adder for 
performing addition of the signals to the signals multiplied 
by the complex number sequence, respectively. 

The third aspect of the invention is the spectrum spread 
communication system defined in the first or second aspect. 



1/1 



and is characterized in that the complex number sequence is 
a pattern that is represented by l+(-l) k j or -l+(-l) k j (k=0, 
1 , 2 , • • • , j is the imaginary unit ) so that the I -phase component 
is constantly set 
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Page 8 and 8/1 

at 1 or -1 and the Q-phase component changes between 1 and 
-1 alternately. 

The fourth aspect of the invention Is the spectrum spread 
communication system defined in any of the first through third 
aspects, and further includes: a mapping circuit disposed 
prior to the transmitter for mapping the multiplexed 
transmission signals to points on the I-Q plane. 

The fifth aspect of the invention is a spread spectrum 
communication system including a transmitter and receiver 
for performing spread spectrum communications based on a 
direct sequence spreading scheme, and is characterized in 
that the transmitter includes: a permuting processor for 
permuting the I -phase component signal and the Q-phase 
component signal of the transmission signal, once every two 
clock units and at the same time inverting the sign of one 
of the component signals; a multiplier for multiplying the 
signals output from the permuting processor by a pseudo-random 
sequence which is generated at a speed exceeding the symbol 
rate; a roll-off filter for waveform shaping; and a carrier 
modulator for performing carrier modulation of the signals 
having undergone waveform shaping, and that the receiver 
includes: a carrier demodulator for performing carrier 
demodulation of the received signal; a multiplier for 
multiplying the two types of signals output from the carrier 




demodulator by the pseudo -random sequence generated at the 
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Pages 12 and 12/1 
<The First Embodiment > 

Fig. 3 is a block diagram showing the first embodiment 
of a spread spectrum communication system in accordance with 
the present invention. Fig. 3(a) and Fig. 3(b) showing a 
transmitter and receiver, respectively. 

As shown in Fig. 3 (a), the transmitter is comprised of 
a complex spreading portion 301 for performing complex 
spreading modulation of the I -phase and Q-phase data Di and 
D q of a transmission signal, multipliers 306 and 307 for 
scrambling the data with a pseudo-random sequence PN (k) which 
is generated at a speed equal to or above some times or some 
hundreds times of the symbol rate, roll-off filters 308 and 
309 for waveform shaping, a carrier modulator 316, a power 
amplifier 315 and an antenna 317. 

Complex spreading portion 301 includes a multiplier 305 
for multiplying the I -phase data Di by a complex number sequence 
(a pattern of quantities that are represented by l+(-l) k j or 
-l+(-l) k j (k=0, 1, 2, j is the imaginary unit) so that 

the I -phase component is constantly set at 1 or -1 and the 
Q-phase component changes between 1 and -1 alternately) of 
1 and -1 appearing alternately, a multiplier 304 for 
multiplying the Q-phase data D g by the above complex number 
sequence, an adder 302 for adding the modulated data through 
multiplier 304 to the I -phase data D* and an adder 303 for 



adding the modulated data through multiplier 305 to the Q-phase 
data D q . 

The data output from adder 302 is supplied to multiplier 
306 and the data from adder 303 is supplied to multiplier 
307. 
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Pages 15 and 15/1 
Integrate -and- dump filters 332b and 333b for performing 
waveform shaping of the signals received from adders 330 and 
331. 

On the receiver side, the signal after the demodulation 
through carrier demodulator 322 is multiplied with x, i.e. , 
pseudo-random sequence PN (k) , through multipliers 327 and 328 . 
Then the signal is further despread through complex 
despreading portion 329 and is corrected in phase by phase 
rotating circuit 334 based on the reference phase information 
determined using a pilot symbol etc., whereby I-phase and 
Q-phase information is extracted. 

In this spread spectrum communication system, the data 
is spread using the complex number sequence pattern of 1 and 
-1 appearing alternately, instead of performing modulation 
by W 0 and W 2 prior to complex spreading portion 801 shown in 
Fig . 2 , so that the signal output from complex spreading portion 
301 will continuously change in phase by ±90 degrees as long 
as the data is constant. In this way, the signal input to 
complex spreading portion 301 is prevented to change at a 
rate greater than the symbol rate, whereby the effect of phase 
transition restriction can be enhanced. Thus, phase 
transition of the spread signal is restricted so as to reduce 
the amplitude variations of the signal, which makes it possible 
to alleviate the linearity requirement on the amplifier. An 
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example of the time -dependent variation in amplitude of the 
signal having passed through the root roll-off filter having 



Amendment claims 

1 . (After amendment ) A spread spectrum communication system 
including a transmitter and receiver for performing spread 
spectrum communications based on a direct sequence spreading 
scheme, 

the transmitter comprising: 

a complex spread portion for multiplying an I -phase 
component signal and a Q-phase component signal of the 
transmission signal by one type of complex number sequence 
which will not cause any phase transition of a signal on the 
I-Q plane in the direction toward the origin; 

a multiplier for multiplying the signals output from 
the complex spreading portion by a pseudo-random sequence 
which is generated at a speed exceeding the symbol rate; 

a roll-off filter for waveform shaping; and 

a carrier modulator for performing carrier modulation 
of the signals having undergone waveform shaping, 
the receiver comprising: 

a carrier demodulator for performing carrier 
demodulation of the received signal; 

a multiplier for multiplying the two types of signals 
output from the carrier demodulator by the pseudo-random 
sequence generated at the same speed as above; 

a complex despreading portion for performing despreading 
by multiplying each signal by the complex number sequence; 



and 

a phase -correcting portion for performing 
phase-correction so as to extract the I -phase and Q-phase 
components^ 

wherein the complex number sequence is a pattern that are 
represented by l+(-l) k j or -l+(-l) k j (k=0, 1, 2, *•-, j is 
the imaginary unit ) so that the I -phase component is constantly 
set at 1 or -1 and the Q-phase component changes between 1 
and - 1 alternately . 

3. (Delete) 

4. (After amendment) The spectrum spread communication 
system according to Claim 1 or 2 # further comprising: 

a mapping circuit disposed prior to the transmitter for 
mapping the multiplexed transmission signals to points on 
the I-Q plane. 

5. (After amendment) A spread spectrum communication system 
including a transmitter and receiver for performing spread 
spectrum communications based on a direct sequence spreading 
scheme, 

the transmitter comprising: 

a permuting processor for permuting the I -phase component 
signal and the Q-phase component signal of the transmission 



signal , once every two clock units and at the same time inverting 

the sign of one of the component signals; 

a multiplier for multiplying the signals output from 

the permuting processor by a pseudo- random sequence which 

is generated at a speed exceeding the symbol rate; 
a roll-off filter for waveform shaping; and 
a carrier modulator for performing carrier modulation 

of the signals having undergone waveform shaping, 

the receiver comprising: 

a carrier demodulator for performing carrier 
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